
CHAPTER 3

RESEARCH METHODOLOGY

3.1  Study Type and study  P opu lation
This was a f i e l d  in te rv e n tio n  p ro je c t  to  be d e sc rib e d  in  se c tio n  3.2 below.

3.2  S ch is to so m ias is  Survey
3 .2 .1  S ch is to so m iasis  Survey in  th e  P opu la tion

Three communities were chosen as study  p i l o t  a re a s . A ll of re s id e n ts  in  re sea rch  communities aged among 3-60 y ea r were as th e  study  su b je c ts  to  be observed.
During the  in te rv e n tio n  p e rio d , a l l  o f th e  people were an n u a lly  examined by th e  Kato-Katz method, a 

q u a n t i ta t iv e  exam ination fo r  S c h i s t o s o m e  j a p o n i c u m  eggs. E s s e n tia l ly  th e  procedure involved  the  use o f s ie v e s  and s t a in le s s  s te e l  tem p la tes  th a t  d e l iv e r  50mg of fe a c e s . D isso lu tio n  of p a r t i c u la te  w ith  a green ce llophane c o v e rs lip  p rev io u sly  soaked in  50 g ly c e r in  fo r  24 hours. One sample of feace were made two s l id e s .  Eggs were counted w ith in  2 weeks a f t e r  p re p a ra tio n  of th e  s l id e s .
3 .2 .2  S n a ils  Survey in  th e  M arshlands

Maps of the  marshes in  f ro n t  of th e  th re e  
communities were o v e r la id  w ith  a 20 X 20 m eters g r id . Corresponding to  th e  in te r s e c t io n s  of th e  g r id  l in e s ,  
c i r c l e s  o f one square ch i (0.11 m2 ) were s tack e d . Every y ear in  sp rin g  th e se  c i r c le s  were used as c o l le c t io n  p o in ts  fo r  s n a i l s .  A ll s n a i l s  w ith in  in  a c i r c l e  were taken  to  th e  la b o ra to ry . They were crushed  and m ic ro sc o p ic a lly  examined fo r  th e  p resence  of c e rc a r ia e .

3 .2 .3  Data A nalysis
The p revalence  of sc h is to so m ia s is  in  th e  th re e  groups were analyzed an n u a lly . A ll of th e  people inth e  study  a reas  had recorded  age, sex, re s id e n c e , the  r e s u l t s  of exam ination . The d a ta  were fed  in to  th e  computer as th e  database  f i l e  fo r  a n a ly s is .
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3 .3  Cost and E ffe c tiv e n e ss  Assessment
The c o s ts  a re  c a lc u la te d  on an annual b a s is  fo r  the whole p e rio d . Only the co s t fo r  im plem enting thec o n tro l program was assessed , s in ce  th e  aim i s  to  

determ ine the  c o s ts  of th e  co n tro l programs, any co s t fo r  re se a rc h  components of the  p ro je c t w i l l  be e lim in a ted  in  th e  c o s t c a lc u la t io n .
3 .3 .1  The Cost A n a ly sis .

The co s t fo r  each c o n tro l approach were c a lc u la te d  as fo llow s:
1. Measure the  amount o f each resou rce  th a t  was consumed or used in  each program se p a ra te ly .
2. Id e n ti fy  a l l  re so u rces  th a t  were invo lved  in  those c o n tro l programs s e p a ra te ly . Id e n tify  the  p r ic e  of each re so u rc e .

The c o s ts  were estim ated  on an annual b a s is  and then th e  to t a l  c o s ts  of the  program a re  determ ined as the  sum of the  c o s ts  in  the  whole p e rio d . I t  was a lsostan d a rd  p ra c t ic e  to  se p a ra te  th ese  in p u ts  in to  re c u rre n t and c a p i ta l  c o s ts .  However, only th e  c a lc u la t io n  of the  f i r s t  y ear c o s ts  a re  given in  d e ta i l s  h e re . The c o s ts  a re  d iv id ed  in to  the  re c u r re n t co st and c a p i ta l  c o s t in  here .
A. R ecurren t Cost

R ecurrent c o s ts  a re  composed of th e  c o s ts  of p erso n n e l, su p p lie s , m o llu sc ic id e , drug fo r  tre a tm e n t of s c h is to s o m ia s is .
Personnel Cost

A ll f u l l  and p a r t  time p erso n n e l and a l l  v o lu n tee rs  invo lved  in  th e  c o n tro l program were in c lu d ed . The co s t i s  based on th e  data  of the  Annual Report ofChina N ational S t a t i s t i c s  O ffice . The c o s t in c lu d ed  a l l  a d m in is tra t iv e  and o p e ra tio n a l p e rso n n e l. The amount of tim e th a t  each person spen t on th e  program was c a lc u la te d . This q u a n tity  can be expressed  in  term s of th e  amount of tim e spen t or th e  p ro p o r tio n a l tim e of a p e r s o n 's  duty on each program s e p a ra te ly .  The gross s a la ry  o f each person was c a lc u la te d  on a weekly b a s is  accord ing  to  th e  ChinaN ational S t a t i s t i c  Annual R eport. The co s t o f p a r t- t im e
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p erso nne l invo lved  in  the  program was then asse ssed  as th e  co s t of th e  tim e spent by th a t  person on th e  program.
M a te ria l and S upp lies Costs

A ll m a te r ia ls  used in  th e  programme were c a lc u la te d . This does not in c lu d e  m a te r ia ls  re q u ire d  fo r  th e  o p e ra tin g  and m aintenance of c a p i ta l  equipment, as
th e se  a re  norm ally considered  under a se p a ra te  heading. The m a te r ia ls  and su p p lie s  inc luded  drugs and s ta t io n e ry .  
The amounts of a l l  m a te r ia ls  used were determ ined , i t  was th e  q u a n t i t ie s  consumed th a t  were measured, not th e  amounts o rdered  or budgeted. These f ig u re s  a lso  inc luded  w aste due to  sp o ila g e , breakage, th e f t  and m isuse.

O perating  and M aintenance C osts ะ
A ll those  item s used in  o p e ra tin g , m ain ta in ingand re p a ir in g  any b u ild in g  used in  th e  program werec a lc u la te d . The c o s ts  inc luded  charges fo r  l ig h t in g ,  w ater, h ea tin g , b u ild in g  in su ran ce , m a te r ia ls  fo r  c le a n in g , p a in tin g  and r e p a i r s  of plumbing, ro o fin g , h ea tin g  and o f f ic e  f u rn i tu re  i f  p re s e n t. The q u a n t i t ie s  of th e se  m a te r ia ls  used and the  u n it  c o s ts  of th e  item s were determ ined . The t o t a l  c o s ts  of th e se  m a te r ia ls  weredeterm ined . The same p r in c ip le  a p p lie s  as fo r  determ ining  th e  c o s t of o p e ra tin g  and m ain ta in ing  v e h ic le s .
A comparison of d i f f e r e n t  approaches (ad ju sted  fo r  th e  e ig h t y ears  reso u rce  o u tlay s) was made w ith  co s t a d ju s te d  to  p re se n t value (the value of th e  f i r s t  year of s tu d y ) . The assum ption here i s  th a t  th e  c o s ts  a l l  occur a t th e  end o f each y ea r; we s h a l l  thus have:

*0 = <1+0"
R1 = *0
R 2 - R 0 (1 + r f -1

where the c o s ts  occur a t the
*0 = money a t p re sen t
R1 = money a t begin of
R2 = money a t begin of
i  = in t e r e s t r a te .

(3.1)

end of each y e a r .
th e  y ea r 1 
th e  y ear 2
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B. C a p ita l Cost
Each item  of c a p i ta l  co st i s  d iv id ed  in to  v e h ic le s , equipment and b u ild in g . For each c a p i ta l  item  invo lved  in  th e  c o n tro l program, th e  fo llow ing  in fo rm ation  i s  re q u ire d :

1) The type or model of th e  c a p i ta l ,
2) The number used in  th e  program,3) The amount of tim e each item  was used fo r ,
4) The co s t of each item ,5) C a p ita l d e p re c ia tio n .

The annual d e p re c ia tio n  i s  determ ined  by the  recovery  p erio d  of th e  a s s e t .  I f  the  in f l a t io n  r a te  i s  i  per y ea r and rem ains unchanged through th e  next y e a rs , th e  value of equipment a t  th e  end of nth year w i l l  be:

c . = 0 0 + 0
ท

(3.2)
C ^ + T V i V i V ......+ P n

C0 = the  equipment purchase c o s t,
Cn = the  fu tu re  co s t of th e  equipment in  th e  l i f e  of 

ท y ea rs ,i  = the  in f l a t io n  r a te ,
P j  = the  every year c o s t of c a p i ta l .

The fu tu re  c o s t Cn i s  ab le  to  be d is t r ib u te d  eq u a lly  over th e  ท y e a rs , th e  amount p^ to  be saved by the  end of each year i  w i l l  g ive Cn /  ท a t th e  end of nth year ( i f  i t  i s  in v e s te d  in  th e  bank a t i n t e r e s t  r a te  r  per year) . As th e  amount Pn saved a t  end of th e  l a s t  year w i l l  not have g enera ted  any i n t e r e s t ,  we s h a l l  have:
a

n ( l + r ) n~' (3.4)
whereCn = the  fu tu re  co s t of th e  equipment in  th e  l i f e  of ท y ea rs ,r  = the  in t e r e s t  r a te  of bank,

Pn = th e  ท y ear co s t of c a p i ta l .
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c. Item ized  Cost Menus
The c o s ts  da ta  were organ ized  to  co n s tru c t item ized  c o s t menus. In th i s  way a l l  re so u rce s  are  

l i s t e d ,  and th e  u n it  p r ic e  and q u a n t i t ie s  consumed of a l l  re so u rces  a re  given e x p l i c i t ly .  An item ized  c o s t menu fo r  mass trea tm e n t which was used as a framework in  th i s  a n a ly s is  i s  shown in  Table 3 .1 .
Table 3 .1  The C a lc u la tio n  Menus of Items Cost
Category U nits Unit Q uantity S u b to ta lP rice Cost
C urren t Cost
1. drug(p raziquanen t )2. - m o llu sc ic id e
(sodium pen tach lo rophenate)3. personnel
4 . m a te r ia ls5. su p p lie s6. o p e ra tin gand m aintenance
C a p ita l Cost
1. v e h ic le s
2. equipment3. b u ild in g
T otal c o s t

3 .3 .2  E ffe c tiv e n e ss  A nalysis o f Each Approach
From each community, a l l  o f th e  p o p u la tio n  were examined p re - in te rv e n tio n  and p o s t- in te rv e n t io n  p a r a s i to g ic a l ly  by th e  Kato-Kaze tech n iq u e  and the  in t e n s i ty  of in fe c t io n  in  each in d iv id u a l was recorded . This d a ta  were used to  determ ine th e  re d u c tio n  in  the  p rev a len ce  and in t e n s i ty  of in fe c t io n .  D ensity  of s n a i ls  in  m arshlands was measured. S everal measures o f outcome were determ ined . These a re  as fo llow s:

1) The red u c tio n  in  th e  p revalence of in fe c t io n2) The red u c tio n  in  th e  in te n s i ty  of in fe c t io n3) The change in  th e  d e n s ity  of s n a i l4) The change in  th e  d e n s ity  of in fe c te d  s n a i l .
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The e f fe c t iv e n e s s  of each c o n tro l was determ ined as th e  d if fe re n c e  in  th e  p revalence  of in fe c t io n  between p re -c o n tro l  and p o s t- c o n tro l .  This i s  expressed  as the  a b so lu te  d if fe re n c e  in  th e se  values th a t  would be analyzed as in  Table 3 .2 .

Table 3 .2  The E ffe c tiv e  Measurement of Three Approaches of C ontrol S ch is to so m iasis
Year E ffec tiv en e ss fo r  th re e approaches
P re -c o n tro l in d ic a to r  (B) b 2 b 3P o s t-c o n tro l in d ic a to r s  (A) A A A
E ffe c tiv e n e ss  (E) * 

(B± -  A±) Er £ 2 e 3

B = The number of cases w ith  sch is to so m ias is  p re -c o n tro lA = The number of the  case  w ith  sch is to so m ia s is  p o s t-c o n tro l
E = The number of the  case w ith  sc h is to so m ia s is  decrease  by the  c o n tro l approach 
E 1 = Chemotherapy
E 2 = M o llu sc ic ide  and chemotherapy
E 3 = Environm ental change, m o llu sc ic id e  and chemotherapy

3 .3 .3  C o s t-E ffec tiv en e ss  A naly sis  P rocedures
The c o s t- e f fe c t iv e n e s s  can be p re sen te d  as in  Table 3 .3 . C o s t-e ffe c tiv e n e ss  r a t io s  (CER) of th re e  approaches were c a lc u la te d . th e  low est c o s t- e f f e c t iv e n e s s  r a t i o  o f th re e  approaches belongs to  th e  most co s t e f f e c t iv e  approach.



T a b le  3 .3  The C o s t E f f e c t iv e n e s s R a t io  M easurem en t

C o s t - e f f e c t i v e n e s s f o r  t h r e e a p p ro a ch T o t a l

c o s t C1 c 2 c 3
E f f e c t i v e El E2 e 3
C o s t - e f f e c t i v e n e s s r a t i o * * < V E1 c ‘ / e 2 C3 /E.

* th e  case  of sc h is to so m ia s is  red u c tio n** th e  co s t per case  red u c tio n  fo r  each approach
3.4  R egression  A nalysis

The c o s ts  of d i f f e r e n t  approaches would have d i f f e r e n t  o u tp u ts . I f  th e re  were no approach in  those a re a s , the  p rev a len ce  of sc h is to so m ia s is  would be c o n s is te n t .  The p reva lence  of sc h is to so m ia s is  would be decreased  and th e  cases of sc h is to so m ia s is  would be reduced by each approach. Comparing w ith  p re-app roaches, we can get the  red u c tio n  of the  case  number of s c h is to s o m ia s is . I f  we take th e  number o f y e a rly  accum ulative cases  decrease  as an independent v a r ia b le  and tak e  th e  y e a r ly  accum ulated co st of each approach as th e  dependent v a r ia b le , a re g re ss io n  model can be developed. From the  model, th e  re g re ss io n  c o e f f ic ie n t  (b |) o f each approach in d ic a te s  the  co st of each approach, which i s  th e  c o s t fo r  one case d ecrease . The sm a lle s t c o e f f ic ie n t  (b^) w i l l  belong th e  most c o s t - e f f e c t iv e  approach. The p rocess of re g re ss io n  c a lc u la t io n  process showed in  Table 3 .4 .
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Table 3 .4  The R e la tio n s  Between th e  Case of
S ch is to so m iasis  D ecreasing and th e  Cost of Each Approach

Year ACD CHE MOL ENV
1 ACDU che3 0 02 ACD32 che2 0 0

ACDln CHEn 0 0
1 ACD21 0 MOL 1 02 acd2ô 0 MOI 2 0

acd2„ 0 MOL 3 0
1 acd31 0 0 ENV12 acd32 0 0 env2ACD3n 0 0 env3

R egression  of Three Approach
ACD = bo + bi CHE + b2 MOL + b2 ENV 

whereACD = th e  number of accum ulative case decrease  CHE = c o s t of chemotherapy;MOL = c o s t of m o llu sc ic id e  and chemotherapy;ENV = c o s t of environm ental change, m o llu sc ic id e  and chem otherapy.
3 .5  The F ac to rs  o f In d iv id u a l G e ttin g  In fe c t io n

A lo g i t  p ro b a b i l i ty  model was developed to  determ ine the  p r o b a b i l i ty  of an in d iv id u a l g e t t in g  in f e c t io n .  The p ro b a b i l i ty  of in d iv id u a ls  in fe c te d  w ith  sc h is to so m ia s is  was decided by some f a c to r s ,  such as the  approach of c o n tro l in  the  community le v e l  th a t  can d ec rease  chance of in d iv id u a l g e t t in g  in fe c t io n ,  th e  le v e l o f in te rm e d ia te  h o s t- s n a i l  in  each m arshland of community and p e r s o n a l i ty  c h a r a c te r i s t i c s  l ik e  sex, age. The lo g i t  p ro b a b i l i ty  model was developed here to  ex p ress  th e  f a c to r s  th a t  can a f f e c t  the  p e o p le 's  chance of g e t t in g  in f e c t io n .  In th e  model the  dependent v a r ia b le  i s  defined  as a dummy v a r ia b le .

P ( D I Xj, X j, Xj . . . ) 1
- (a+ ̂  ibixî)l + e ^

( 3 . 5 )
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where ะ
D = th e  person w ith  sc h is to so m ia s is
X .  = th e  ex p lan a tio n  v a r ia b le s  which can be d esc rib ed  
as fe llo w

MOLL = 0 w ithou t m o llu sc ic id e ,1 w ith  m o llu sc ic id e ;
ENVM = 0 w ithou t environm ental change,1 w ith  environm ental change;
SEX = 0 i f  th e  person i s  fem ale.1 i f  th e  person i s  male;
Age 3 = 1 0-9 year age group,0 o th e r  age group;
AgelO = 1 10-19 y ear age group,

0 o th e r age group.
Age20 = 1 20-39 y ear age group,= 0 o th e r age group;
DS ■ the  d e n s ity  of th e  s n a i l  in  th e  community marshes ;
IDS th e  d e n s ity  of in fe c te d  s n a i l  in  th e  community m arshes.

I f a l l of AGE3 AGE10 AGE20 were 0, th a t  mean
person age was above 40 y ear age group.

Every person in  th e  study was g iven  the  chem otherapy. The v a r ia b le  of chemotherapy was a common v a r ia b le , so th a t  th e  v a r ia b le  of chemotherapy approach was not l i s t e d  as the  independent v a r ia b le  in  
re g re ss io n  analyzed.
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